In today's world, Nano-science in association with synthesis of effective anti-tuberculosis nanoparticles (NPs) is expanding day by day. Also, personalized medicine in the field of Mycobacteriology; will play a significant role in the diagnosis, control, and even treatment of infectious diseases, especially tuberculosis in the next future. In this study, the colloidal Ag & ZnO NPs were synthesized with chemical reduction and deposition method. The SEM, TEM, DLS, UV-visible, and ICP-MS were used to identify of characteristics, structure, and estimate of NPS size, as well as the dispersion. Next, NPs were mixed together with 2 Ag :8 ZnO , 5 Ag :5 ZnO and 8 Ag :2 ZnO ratios. The toxicity effects of different ratios of NPs in contrast to human macrophage (THP-1) and normal human lung fibroblast (MRC-5) cell lines were evaluated using MTT method. The average size of NPs were estimated about 13±3.14 nm and 4±0.88 nm, respectively. The NPs were spherical in shape with a 1530 JAFARI et al., Orient. J. Chem., Vol. 33(3), 1529-1544 (2017) smooth surface morphology, as well as agglomerates. The results of UV-visible spectrums shows two peak in 420 nm and 350 nm for NPs, respectively. The intensity distribution spectrum indicate that mid-range of hydrodynamic diameter of the NPs were about 28.91 nm and 57 nm. The PDI and zeta potential of NPs were 1.00 and 0.545, also -20.7 mV and 3.13 mV, respectively. The results showed that the 5 Ag :5 ZnO ratio of mixed NPs in the dilution of 1:64 (~0.663 ppm), did not have any toxicity effects against THP-1 and MRC-5 cells. The ZnO NPs have had strongly toxic effects on THP-1 and MRC-5. Also, in the dilution of 1:64 of Ag NPs (~0.390 ppm), we did not find any evidence case of toxicity against normal lung and THP-1 cell lines. We are looking for exclusive ratio : dilution of NPs that used in the next future as a safety anti-tuberculosis agent in the personalized medicine and treatment process of respiratory disease; spatially "tuberculosis". We discovered, if the NPs are mixed with a ratio of 5:5 in dilution of 1:64(~0.663 ppm) of initial concentration, we will not see any toxic effects on the human respiratory cells.
INTRODUCTION
In recent years, nanotechnology has made enormous progress in the fields of biology and medical science 1 . Metal oxide nanoparticles (NPs), compared with other materials exhibit different properties. Many properties have dependent to the NPs size, physical characteristics, surface area, magnetic, mechanical, optical as well as chemical properties such as reactivity and thermal properties. Because of these unique properties, today the NPs are used to treat infectious diseases, cancer biology and medical science research 1 . From ancient times, Ag and ZnO have been used as an antibacterial. So that in ancient Greece, Rome, and Macedonia, metal oxide NPs were used to control infections. But in recent years, research has focused on the novel anti-tuberculosis agents and also the role of nanotechnology and personalized medicine in the diagnosis, treatment and elimination of tuberculosis from human society. However, since the discovery of this NPs, the scientists have been concerned about the environmental impact and human exposure. Hazard and risk assessment of metal oxide NPs mainly to be assessed through the mobility, large surface area, the permeability and the absorbency to the cell 1 . As metal oxide NPs such as Ag and ZnO NPs which can be absorbed by plants or other living organisms and reach the food chain 1 .It was not worthy that until ten years ago, all scientists believed that Ag and ZnO NPs are non-toxic to mammalian cells 2 . The main way of uptake of NPs were into the human body via the skin, the respiratory tract, or the gastrointestinal tract 1 . Thereby, NPs size, shape, and surface modification play an important role in distribution in the organism. The absorbed NPs via the respiratory tract can reach the lymph stream and the blood circulation 3 . Some studies showed that the NPs are able to pass through the blood-brain-barrier 4 and the cell membranes [5] [6] and can thus deposit in organs and interact with biological systems. It has been shown that Ag NPs can induce a toxic response of different mammalian cell lines [7] [8] . Hence, Ag NPs exposure resulted in a decreased viability or the release of lactate dehydrogenase in rat liver cells 9 , in mouse germline stem cells, in human fibroblasts, and in rat adrenal cells 10 .
Tuberculosis (TB) is a chronic and contagious bacterial infection that caused by various strains of Mycobacterium, especially M. tuberculosis. TB is mainly confined to the lungs but can also expand as extra-pulmonary TB in various parts of the body including eye, bone, neurons or blood vessels. Currently, one third of the world's population is tainted with TB, and if someone with active TB is left untreated then on average between 10 and 15 people can be infected every year 11 . In a global report, the ,WHO estimated 9.4 million TB cases in 2008 out of which 1.98 million cases were observed from India alone. Thus, India accounts for one fifth of the global burden of TB case reports. The clinical cure of TB is turning out to be a difficult task because of emergence of multidrug-resistant (MDR) tuberculin bacterial strains (MDR-TB). Current estimation indicates that out of all incidents of TB cases, about 3 .6% are reported to have MDR-TB 12 . Studies have shown that ZnO NPs induce the production of the pro-inflammatory cytokines, IFN-a, TNF-a, and IL-12, at concentrations below those causing appreciable cell death. In fact, T and B lymphocytes had more resistant to ZnO NPs toxicity compared to monocytes and NK cells. They also discovered that ZnO NPs induce ROS production in monocytes and T cells. Also, ZnO NPs preferentially associate with monocytes compared to lymphocytes 13 . In the TB, Mycobacterium tuberculosis enters the respiratory tract and small infectious particles penetrate into the lung alveolar, where that was phagocyte by alveolar macrophages. Mycobacterium tuberculosis prevents phagosome and lysosome integration by blocking EEA1. Phagocytic bacteria are able to escape from active nitrogen intermediates by catabolizing oxidizing agents. Following up the induced response of bacteria, chemotactic factors (complement component C5a), macrophage and circulation lymphocyte are also attracted to the infection center. As a result of this, process will form giant cells and granuloma. Subsequently, Intracellular growth of mycobacteria in macrophage stimulated CD 4+ and CD 8+ cells. This activation of CD 4+ cells led to stimulate to produce antibody but that is no effective. Also, release of T cells of Interferon gamma (IFNã) and other cytokines can be activated macrophage. The localization of activated macrophages interdict the extension of bacteria. It means that they can penetrate to the granuloma and kill all organisms in it. However, the necrotic granulomatous was covered with fibrin and so M. tuberculosis can be continued hidden life. The remarkable point is that, it could be reactive when the host immune response is weak 14 .
Personalized medicine is currently one of the driving forces for new research and discoveries. In the next five years, personalized medicine is expected to be the main goal in biomedical research 15 . Although, the personalized medicine is new but a rapidly advancing field of healthcare. Personalized medicine is about making the treatment as individualized as the disease. It involves identifying genetic, genomic, proteomic and clinical information in order to make accurate predictions about a person's susceptibility to developing disease, the course of disease, and its response to treatment. Finding personalized biomarkers to best define chemotherapy protocols, individualized treatment duration, and predict risk of adverse events with antibiotics would be other interesting markers for clinicians 16 .
The aim of this study was synthesis of mixed ratios of 2 Ag :8 ZnO , 5 Ag :5 ZnO , and 8 Ag :2 ZnO heterogeneous metal oxides nano-colloidal particles and investigation of the cytotoxicity effects of each of the ratios: dilutions on the human macrophage and normal lung fibroblast cell lines; these 2 types of cell were chosen because they are potential targets of nanomaterials in vivo after inhalation 17 . So that we can find a safe and suitable rang of the ratios: dilutions of NPs, that both THP-1 and MRC-5 cells are still alive. So maybe by doing this study, we can imagine the bright future for safety antituberculosis agents and inhibitory of Mtb growth by nanotechnology and personalized medicine.
MATERIALS AND METHODS

The synthesis of colloidal Ag NPs
At first,0.5 mM silver nitrate (AgNO 3 ) (MERCK, Germany) is prepared to volume 12 ml. In the next step, 0.02 M sodium citrate (Na 3 C 6 H 5 O 7 ) (MERCK, Germany) is prepared to volume 0.5 ml. Sodium citrate is added to the silver nitrate solution. Sodium citrate solution was used to stabilize the silver NPs. Finally, 0.5 ml Sodium borohydride (NaBH 4 ) (MERCK, Germany) 0.01M is prepared at room temperature. Since the Sodium borohydride is an active compound distilled water was used to prepare it. The Sodium borohydride compound is placed at -18 ° C for 10 min. For the synthesis of silver NPs, sodium borohydride was added to sodium citrate and silver nitrate, as quickly as possible. The final product for 10 min at room temperature, was stirred on a magnetic stirrer 18 .
The synthesis of colloidal ZnO NPs
To prepare 0. disperse the particles, it is placed in an ultrasonic bath until these thoroughly dispersed in a solvent. Next, the ZnO nano-colloidal particle was poured on clean glass plate to evaporate the ethanol at room temperature. Dried material in a glass plate was milled by mechanical methods. The nano-powder was mixed with 50 ml of deionized distilled water and then was sonicated 19 .
The UV-visible spectrophotometry
The absorption spectrums of Ag NPs and ZnO NPs were done by Scan Drop UV-visible spectrophotometer (Analyticgena, Germany). Separately, about 2 ml of Ag and ZnO NPs, with a ratio of 1:1 was diluted with deionized distilled water. .
The Dynamic Light Scattering (DLS), InterQuartile Coefficient of Skewness (IQCS), The Poly dispersity Index (PDI), Zeta Potential
The Dynamic light scattering (DLS) measurements to determine the middle size, and zeta potential or electrical potential in colloidal state of Ag and ZnO NPs were performed using a Scatteroscope-I (K-ONE Inc., Korea).Thus,1 ml of NPs suspensions were mixed with 1 ml distilled water, sonicated in a nice bath for 30s, and added to the sample dispersion unit for size analysis. Middle hydrodynamic particles size was calculated using of obtained information. Inter-Quartile Coefficient of Skewness of Ag and ZnO NPs was calculated by down formula [22] [23] .
If the value of the formula is zero, the system will be fully mono-disperse. While the IQCS indicates values of -1 or +1, the system will be the maximum amount of poly-disperse. The wide distribution was indicated by the poly dispersity index (PDI) 24 .
In this formula, if the value of S 0 is closer to number one, all of nanoparticles will be monodispersed. And so, if S is larger than number 1, in this case NPs are made of dispersants. Zeta potential was measured by the same instrument following the same protocol. All measurements were performed in triplicates at 25 o C.
Inductively coupled plasma mass spectrometry (ICP-MS)
ICP-MS has become the technique of choice for detection and characterization of NPs in solution. Compared with other techniques, ICP-MS is unique in its ability to provide information on NPs size, size distribution, elemental composition, and number concentration in a single, rapid analysis. In addition, only ICP-MS can simultaneously determine the concentration of dissolved analyze in the sample. The prepared samples were analyzed by ICP-MS (NexION® 350Q, Perkin Elmer, USA) [25] [26] .
The Scanning Electron Microscopy (SEM) and Transmission Electron Microscopy (TEM)
The morphology of Ag & ZnO NPs were analyzed using scanning electron microscopy (SEM) (Hitachi, S4169 Japon). The NPs suspensions were diluted in distilled water and dropped onto copper stubs. After air drying, particles were coated with a thin layer of gold under vacuum to make them conductive. Surface was scanned and photographs were taken at a 10 kV accelerating voltage [27] [28] . The Transmission electron microscopy(TEM) is one of the highest resolution analysis methods of materials. The three dimensional recognition of the materials is difficult by TEM because the observation data is a projection images through the materials 29 . For morphological assessment, one drop was placed on a carbon coated copper grid and the excess amount was removed with a piece of filter paper. A drop of aqueous solution of Phosphortungistic acid (H 3 PW 12 O 40 ) (MERCK, Germany) was added onto the grid and staining was allowed for 5 min. at room temperature. The prepared sample was then evaluated by TEM using a CM 120 (Philips, Germany) instrument at 200 KV 30 .
The Preparing of different ratios of colloidal Ag & ZnO NPs
To prepare the mixture of 
The preparation of different ratios : dilution of mixed NPs in cell culture medium
Firstly, about 11 Falcon tubes were prepared containing 10 ml sterile Gibco RPMI 1640 medium for serial dilution of the NPs in cell culture medium. Subsequently, all of the falcon tubes were numbered and was floated in cold ultrasonic baths at room temperature for 30s. Next, 10 ml (about 200 ppm) of the Ag NPs was added to the tube (number 1). At this time, the concentration of silver NPs in first falcon tubes (1) was reduced to the half of initial concentration. After Pipetting, about 10 ml of number 1 falcon tube was added to the second falcon tube (number 2). Continuously, serial dilution of NPs was continued until the last falcon tube (number 9) and also, variety of obtained concentrations for each dilution was approximately calculated. Separately, the serial dilution of the ZnO NPs, 2 Ag :8 ZnO , 5 Ag :5 ZnO , and 8 Ag :2 ZnO of mixed NPs were performed. The last two Falcon tubes (number 10 & 11) did not have any NPs. They were containing only RPMI and were selected as controls. Also, Dilution for different ratios of nanoparticles in a medium (DMEM-F12) medium (Sigma-Aldrich) for MRC-5 cell line was carried out with the same method.
The THP-1 and MRC-5 cell cultures
The THP-1and MRC-5 cell lines that had been obtained from cell bank of the Pasteur Institute of Iran (IPI). The THP-1had been derived from the peripheral blood of a 1-year-old male with acute monocyte leukemia. These cells also were phagocytic. also, the MRC-5 cell line had been derived from normal lung tissue of a 14-weekold male fetus. The THP-1 cells were seeded in GibcoRPMI-1640 medium with Gibco FBS 10% and the penicillin 100 UNIT.ml -1 (Sigma-Aldrich) and the streptomycin 100 mg.ml -1 (Sigma-Aldrich), at 37 °C and CO 2 5%. When the cell density reached to 80%, about 10 4 cell/well of these cells were seeded in 96-well plates. In addition, the MRC-5 cells were seeded in Dulbecco's Modified Eagle Medium/Nutrient Mixture F-12 (DMEM-F12) medium (Sigma-Aldrich) and Gibco FBS 10%.
MTT Assay
The effect of Ag NPs, ZnO NPs and 8 ZnO :2 Ag , 5 ZnO :5 Ag and 2 ZnO :8 Ag of mixed NPs on the viability of a human
Statistical Analysis
Statistical analyses were done using nonparametric form of variance, kruskalwall is tests and non-parametric form of t-test, Mann whitney u test (u-test) as appropriate. Longitudinal comparisons between the groups during the intervention were performed. Results were expressed as mean ± standard deviation of the mean (SD). The statistical significance threshold was defined as P-valued" 0. 05 in incomplete medium) was added and incubated for 4-6 h. Next, 100 ml DMSO was added and the plates put on a shaker for 5 minutes. Absorbance was measured at 560 nm using a microtiter plate reader (Biotech, USA). The absorbance of the test group (treated cells) and control group (untreated cells) was used for the determination of cell viability percentage 31 .Cell survival in control cells was assumed to be100%. The percentage of cells viability were calculated by using the following equation:
RESULTS
Characterization of NPs The UV-visible spectroscopic
In order to prove the existence of Ag & ZnO NPs, UV-visible spectrum was prepared. One of the interesting characteristics of metal NPs is their optical properties, which varies according to the size and shape of NPs. Surface Plasmon resonance of metallic NPs is responsible for the unique optical properties of them. These characteristics will vary with the size, shape, spacing from each other and the refractive index of the surrounding NPs 32 . Figure I shows that absorption of Ag and ZnO NPs were between 200 nm and 800 nm. Characteristic absorption of surface Plasmon resonance band was occurred at 420 nm and 350 nm, respectively.
T h e D y n a m i c L i g h t S c a t t e r i n g ( D L S ) , Polydispersity Index(PDI), Zeta Potential
The Dynamic Light Scattering (DLS) was done using Stereoscope-IN (A-ONE Enc., Korea). The results of intensity distribution spectrum indicate that mid-range of hydrodynamic diameter of the Ag & ZnO NPs colloids were about 24.4 nm and 257 nm, respectively 23 .
The Polydispersity Index (PDI) is a measure of the size distribution of NPs. Accordingly, the PDI of Ag & ZnO NPs were estimated about 1.00 and 0.545, respectively. Results showed that the scattering of particles was mono-dispersed. In other words, indicated that the NPs population was homogeneous. Also, Zeta potential of NPs were -20.7 mV and 3.13 mV, respectively. A high zeta potential helps the NPs to repel each other, which ensures long-term stability and inhibitsparticleaggregation 31 .
Inductively coupled plasma mass spectrometry (ICP-MS)
The ICP-MS with different properties such as simultaneous multi-element analysis, low detection limit, and linear of the range most appropriate method for the measurement of inorganic nanoparticles such as NPs. In this test, the concentrations of 53 elements were analyzed. According to the recorded results, the amount of Ag concentration in colloidal solution was about 25 ppm and also the concentration of ZnO NPs was shown around 55 ppm [33] [34] . 
The Scanning Electron Microscopy (SEM) and Transmission electron microscopy (TEM)
The shapes and surface morphologies of these NPs were evaluated by SEM. The particles were spherical with a smooth exterior, as shown in Figure II . The use of this technique is not very accurate, there are some deficiencies. It seems that the particle size is larger than the actual size. Also, the SEM just takes photo from adhering NPs on the sample surface. Due to the extra small size of NPs on the surface, they are agglomerated. Figure II shows the SEM image of Ag and ZnO NPs. Distribution of particle size was done with a 60 K magnification on a scale of 500 nm (a) and 750 nm (b). The TEM images of the prepared Ag and ZnO NPs are shown in Figure  III . The NPs were spherical in shape with a smooth surface morphology, as well as agglomerates. Also, TEM image also shows that the produced NPs are more or less uniform in size and shape 34 .The average size of Ag and ZnO NPs were estimated with Digimizer software (v4.1.1.0) at about 13±3.14 nm and 4±0.88 nm, respectively.
MTT assay
Cytotoxicity tests on 10 experimental groups, as well as a control group and a total of 60 tests in six different concentrations, each in three separate wells was performed (Figure IV, V and Table  III, IV) . Based on results mentioned, more than 50 % of THP-1 cells at a dilution of 1:8 of Ag NPs (~3.125 ppm) in compared to the control group, were alive.
When the concentration of NPs was halved, we found that cell viability increased too. So that, after dilution of 1:32 (0.781 ppm), about 100% of human macrophage cells were still alive. This despite the fact that, the statistical results showed that the Ag NPs at all dilutions were toxic against THP-1 cells (P-value ≥0.05). Interestingly, the ZnO NPs showed different behavior in front of THP-1cells and at all dilutions had toxicity effects against macrophage cells (P-value ≥0.05). Figure IV) . The statistical results showed too that at 35 . Hence, governments and organizations are always looking for drugs, novel anti-mycobacterial agents and new strategies to eliminate TB from human communities 36 .So it sounds as if combination of nanotechnology and personalized medicine can play a vital role in achieving this goal [37] [38] . It was not long ago that we understand some metal oxide nanoparticles show amazing antibacterial properties against various bacteria, but there has always been concern about cytotoxicity effects of nanoparticles against human cells [39] [40] .
In this study, we synthesized colloidal Ag & ZnO NPs by chemical deposition and chemical reduction, also compared the cytotoxicity properties against normal pulmonary cell lines at different ratios/dilutions or even individually. In fact, we have acquired the lowest concentration of ratios: dilutions nanoparticles whose they had the lowest cytotoxicity against both THP-1 and MRC-5 cell lines.
The results show that the physicochemical properties of nanoparticles were consistent with other researches. So that the UV-visible peaks for Ag & ZnO NPs were 420 nm and 350 nm, respectably [41] [42] [43] . UV-Visible spectroscopy is significant method which gives the preliminary confirmation of nanoparticles. Drzewiecka and their colleaqes synthesized colloidal Ag NPs in 2014 and showed the absorbance peak of Ag NPs were at 420 nm, which is characteristic feature of Ag NPs 44 .In addition, to determine the stability of synthesized Ag NPs, they were measured the zeta potential that was -25.2 mV.These results consistent with our zeta potential values (-20.7 mV) in this study too, which indicates that the synthesized NPs were moderately stable 44 .They believed that According to Olesja Bondarenko researches, the reason for candidating the Ag & ZnO NPs, in this study is the metallic elemental composition of these two particles. Also, all the NPs are practical to fight the unfavorable growth of pathogenic microorganisms. Although among the two nanomaterials, Ag NPs are used most widely as antimicrobials, also ZnO NPs have been successfully used as biocides 50 .The next case is their negative surface charge, which results from oxygen atoms in ZnO 53 .They proclaimed that Ag NPs do not contain oxygen, the surface of metallic Ag NPs is oxidized under most environmental conditions (aerobic) and negatively charged hydroxo and Oxo groups cause the negative surface charge of the particle 54 .In terms of toxicologically, perhaps the most important share property is that all the two NPs are soluble to some extent in aqueous media. They have previously shown that the solubility of Ag & ZnO NPs is the interestingly enough issue in the toxicity of metal-containing nanoparticles 55 .Nonetheless, Casals and their colleagues firmly believe that solubility of NPs and the behavior of released metal ions, the proportion of intact particles, metal ions and metal complexes, depend greatly on the properties of the test environment 56 .It has been also emphasized that when Ag & ZnO NPs were mixed together, the antibacterial properties of NPs incredibly increased, [57] [58] and represent the synergistic properties.
In current study, Salah and colleagues at 2013,researched on the inhibitory growth effects of lung fibroblasts (MRC-5) and THP-1cells in exposure on chitin, chitosan and low molecular weight chitin. The results suggest that low molecular chitin was highly suppressive. The lowest IC 50 value was 1 µg cm "3 for low molecular weight chitin 59 .By mixing Ag & ZnO with different ratios: dilution together, their cellular cytotoxicity properties against lung cells are also changed.
Also, lung fibroblast cells compared to THP-1 cells represented more susceptible to metal oxide NPs. When Ag:ZnO NPs at a ratio of 2: 8 were mixed together, to achieve a 1:64 dilution, only 27 .69% of MRC-5 cells were alive. Which was a sign of the toxicity effects of NPs on these cells. But THP-1 cells showed more differentiated behavior. In fact, dilutions of 1:32 and 1:64 of the NPs on human macrophage cells were non-toxic. But, the data which has obtained in this study, rejected the theory of using the ratio of 2:8 of Ag:ZnO NPs in body. The results of mixing of Ag:ZnO NPs at a ratio of 8:2 was also significant . Almost at dilutions of 1:32 (1 ppm) and 1:64 (0.5 ppm) More than 90% of THP-1 cells The statistical data indicates that mixed of 8: 2 NPs, is not yet an appropriate option for the treatment of pulmonary infectious diseases (P-value ≥0.05). By mixing ratio of 5 Ag :5 ZnO NPs, less cellular cytotoxicity was also reported. So that the statistical data showed that almost 80% of lung fibroblast cells which were treated with the NPs were alive at dilution of 1:64 (P-value ≥0.05).
In contrast, about 100% of the human macrophage cells at dilutions of 1:32 and 1:64, were quite alive and active. (P-value ≥0.05). This represented, using a dilution of 1:64 to concentration of 0.663 ppm mixture of Ag:ZnO NPs at a ratio of 5:5 can be a proper option for future research on the effectiveness of non-toxic metal oxide NPs on infectious diseases which involving the lungs and respiratory system. However, Stebounova verdict that inhalation is considered the most important route of exposure for nanoparticles with bacteria 47 .
CONCLUSION
By mixing metal nanoparticles together, can reduce the risks of cellular toxicity. By following of these studies, may imagine the treatment of pulmonary infectious diseases of the human body by Nanotechnologies for each person in the near future.
